Abstract
Introduction

33
RNA interference (RNAi) is widely used for the analysis of plant gene function, primarily 34 through the transgenic production of dsRNA constructs in planta, and secondarily through 35 Virus-Induced Gene Silencing (VIGS) (Watson et al., 2005) . Crude lysate from Escherichia 36 coli expressing virus-specific dsRNA have been used to protect plants from viral pathology 37 (Tenllado et al., 2003) , however the approach has not yet been validated as a reverse 38 genetics tool appropriate for the study of gene function. Transgenic in planta RNAi is 39 currently viewed as a specialist approach predicated upon the availability of sufficient 40 expertise, and requiring a greater investment of time and resources relative to the other 41 .
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The copyright holder for this preprint (which was . http://dx.doi.org/10.1101/015545 doi: bioRxiv preprint first posted online Feb. 20, 2015;  2 approaches, limiting widespread adoption. VIGS may provide advantages with respect to 42 time investment and ease of application, yet suffers from particular nuances of viral 43 infection, such as heterogenous expression levels and localisation of dsRNA constructs 44 throughout the plant; both of which can also vary as a factor of time. Null phenotypes 45 resulting from VIGS must also be interpreted against a background of viral pathology and 46 stress, which may be difficult if the interaction between gene knockdown and the biotic 47 stress of viral infection have non-additive effects. Here we present another approach to 48 triggering RNAi in plants, which we term exogenous (exo)RNAi. In this approach, aqueous 49 dsRNA is delivered exogenously to tomato seedlings, requiring only rudimentary molecular 50 biology equipment and capability and avoiding the need to use transgenic plants, or plants 51 infected with a viral pathogen. 52 Plant root exudate comprises a complex mixture of compounds including volatile 53 and soluble chemicals which may derive from intact or damaged root cells, or sloughed-off 54 root border cells (Dakora and Phillips, 2002) . It has been estimated that 11% of 55 photosynthetically-assimilated carbon is released as root exudate (Jones et al., 2009 (Fig 1D) . (Fig 2) . We found quite a bit of inter-and intra-experimental variability in the response of M. Tukey's Honestly Significant Difference test using Graphpad Prism 6. Probabilities of less 233 than 5% (P < 0.05) were deemed statistically significant. Nematode stylet thrusting was also 234 assessed in response to seedling exudates (without the addition of exogenous serotonin).
235
Exudates were collected as below, and M. incognita juveniles were exposed to the exudate 236 . Table 1 ). Ratio-changes in transcript abundance were 294 calculated relative to control dsRNA treated seedlings in each case, and data were analysed 295 by ANOVA and Tukey's Honestly Significant Difference test using Graphpad Prism 6.
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Probabilities of less than 5% (P < 0.05) were deemed statistically significant. immersion in deionised water, and stained using acid fuschin (Bybd et al., 1983) . The 317 number of invading PPN juveniles was counted for each seedling using a light microscope.
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